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Abstract 
Japan has problems with the declining birth rate and growing of aging population. The number of solitary aged persons has 
been on the increase. In social situation like this, a solitary death of aged person becomes a serious problem and to establish 
the system to prevent it is urgent necessity. Some safety equipments for aged people are already sold in Japan, but they have 
not been widely used because most of them are considerably expensive and users need to pay contract price or usage fee. 
By taking into consideration an increase in solitary aged persons toward an aged person society, we studied and developed 
the application, "Anshin", for mobile devices to prevent solitary death and the network system, "Otassha Tushin", to 
monitor and support conditions of solitary aged persons on a server. We will distribute these systems for solitary aged 
persons and their family or caregivers for free. 
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1. Introduction 
Japan has problems with the declining birth rate and growing of aging population. The number of solitary 
aged persons has been increasing. In social situation like this, solitary death of aged person becomes a serious 
problem. There are some reasons of increasing the number of solitary death of aged person, such as increasing 
the number of the seniors living alone and ties with family and community has become sparser. In social 
situation like this, establishing the system to prevent solitary death of aged people is urgent necessity. 
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Some safety equipments for aged people are already sold in Japan, but they have not been widely used 
because most of them are considerably expensive and users need to pay contract price or usage fee1,2,3.  
By taking into consideration an increase in solitary aged person, we studied and developed the application, 
"Anshin (at ease)", for mobile devices to prevent solitary death and the network system, "Otassha Tushin 
(health correspondence)", to monitor and support conditions of solitary aged persons on a server. 
Anshin acts as a scheduler that an aged person is able to check daily tasks with simple operations. It is also 
can prevent solitary death by managing activation information of the application via the web server. Otassha 
Tushin is a support system a supporter can manage a user's health condition on the server. A user chooses the 
current state of health from "Good", "OK" and "Bad" on PDA (Personal Digital Assistant). A supporter can 
monitor health condition of a user on the exclusive web page. 
We performed an attempt to prevent the solitary death by distributing these systems to aged people living 
along and their families, leaders of volunteer groups and social workers. 
2. Purpose of the study 
According to the statistics of the Ministry of Internal Affairs and Communications, in 2015 when the baby 
boomers born after the war become 65 years or older, the population of over the age of 65 is 32.77 million and 
the aging rate will be 26%. Among them, the number of people over the age of 75 is 15.74 million and it is 
12.5% of total population in Japan. According to the statistics of the Ministry of Internal Affairs and 
Communications, the population over 65 years old will be 32.77 million and ratio of aged persons in the total 
population will be 26% in 2015. Among them, the population over 75 years old will be 15.74 million that is 
12.5% of all the population. 
In 1950, one person in 20 people was a senior. But it is estimated one in 4 people will be senior citizens in 
2015 and one in 3 in 2060. Figure 1 shows the graph of population and ratio of aged persons.4 
 
 
Fig. 1. Population and ratio of aged persons  
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In addition, it is expected that rapid aging of population will occur especially in urban areas. Growth of the 
number of aged one-person household is significant in Saitama, Chiba, Kanagawa, Aichi, and Ibaraki 
Prefecture. Especially the number of solitary aged women is increasing rapidly. Table 1 shows the aging 
populations, the rate of the number of aged persons and the expected increase number of aged population in the 
five prefectures from 2002 to 2015. 
Table 1. Aging populations, rate of number of aged persons and  expected increase number of aged population. 
Prefectures 2002 2015 Increase number䠄rate of increase䠅 
Saitama 996,000(14.2%) 1,767,000(24.5%) 771,000(77.4%) 
Chiba 932,000(15.6%) 1,569,000(25.7%) 637,000(68.3%) 
Kanagawa 1,299,000(15.1%) 2,088,000(23.6%) 789,000(60.75%) 
Aichi 1,117,000(15.7%) 1,720,000(23.9%) 603,000(54.0%) 
Osaka 1,442,000(16.4%) 2,187,000(25.7%) 745,000(51.7%) 
 
In addition, more than 15,000 of aged people over 65 years old die without anyone by their sides. About 
3000 aged people die alone in a year in Tokyo. Figure 2 shows a graph of solitary death from 2003 to 2007 in 
Tokyo's 23 wards, which was announced by the National Institute of Population and Social Security Research.  
 
 
Fig. 2. Transition of solitary death in Tokyo’s 23 wards. 
In order to solve this social problem, several devices have been released already in Japan. i-pot (Zojirushi 
Corp.)5 is a device installing a wireless communication device to the water heater. When a user turns on the 
power to get hot water, the pot transmits signal and notifies the device registered in advance. 
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The watching application supplied by NTT Docomo6 offers the service to notify the situation of utilization. 
However, most of the equipments or usage fees are quite expensive. If you ask to develop an application for 
PDA to a vender, a lot of time and cost is required. As a result, the price of the application raises and not many 
people can use it. 
In former research, we had studied and developed a new VOCA application “Let’s Talk!”7. We presented 
our study “Development and Study of AAC Application of communication for Autistic Children” at the 
international conference of CSUN 2013 (28th Annual International Technology and Persons with Disabilities 
Conference)8. This application was highly approved by many participants because of the low price and the easy 
manipulation. Some of the researchers suggested this application would be useful for people with mental 
disorders. 
In addition, we have developed a communication tool controled by blink, "Eye Talk" and "Eye Tell"9. Those 
applications are for physically handicapped children, such as muscular dystrophy or cerebral palsy, and patients 
who can not make conversation or communicate in writing because of serious illness. The users can choose 
characters and make sounds with high-precision system to determine blinks in these application without 
malfunction. The applications are distributed free of charge and widely used in Japan. 
By using the know-how accumulated through developing these applications and the feedback from the users 
using ICT infrastructure, we developed Anshin and Otassha Tushin, the application and the system to prevent 
solitary death. 
3. Structure of Anshin 
Anshin has two main functions. One is a function to prevent solitary death and the other is a function to 
show a schedule of daily life. We explain the functions of Anshin in this chapter. 
3.1. E-mail function 
Anshin has the e-mail function called "Anshin Mail" to prevent the solitary death. In this function, a use sets 
up e-mail addresses (up to 3) previously. When more than 72 hours (3 days) have passed after a user start the 
application for the last time, that will be considered the user has been in some trouble and the application 
automatically send notice e-mails to the addresses registered beforehand. 
The reason to set the limit time to 72 hours is to prevent to send e-mail in error if the user just forgets to start 
the application. And if the user is dead in the worst case, 72 hours is the time that he/she can be treated before 
the body is impaired. 
To set the Anshin Mail, a user taps the Setting Anshin Mail button on the top page of the application (Figure 
3). A user registers his/her names and e-mail addresses that notice e-mail will be sent to. On the server of the 
system, name of a user, registered e-mail address and start-up time are supervised. 
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Fig. 3. Setting Anshin Mail. 
Movements of the terminal and the server are as follows. 
ձ To set e-mail addresses (Registration)  
ղ To set the time limit to send out notice mails for 72 hours 
ճ When a user uses the application, it goes back to the process ղ Or if 72 hours passes, it goes to the process 
մ To send out notice mails to registered addresses.  
յ To Release the registration 
 
 
Fig. 4. Movements of the terminal and the server (Transition diagram˅ 
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A user set his/her name and recipients e-mail addresses (up to 3) of recipients on the setting page. 
If a user turns on the e-mail function on the terminal, the terminal is registered on the server (Registration) 
and a session ID (the intrinsic number for the terminal). The session ID is also stored in the terminal. 
On the server, the session ID, name and e-mail addresses and the time when the application is used for the 
last are stored in the database. There is a function called CRON to run scripts on a regular basis and verifies the 
registration information in every 15 minutes. 
When the application is started on the terminal, the terminal sends the session ID to the server and rewrites 
the time when the application was used for the last. 
If more than 72 hours have passed from the last time it was used when the server inspects the registration 
information, the server calls the program of notification e-mail and e-mail is sent to the registered addresses. 
The information of the terminal is deleted from the server (Withdraw) if the e-mail function is turned off on the 
terminal or if the server sends out notice mails. 
After the notice mails are sent out, the information of the terminal is deleted and the setting on the terminal 
is automatically turned off. To activate "Anshin Mail" again, a user turns on the settings manually. The 
registration is newly done and the new session ID is created, then it is possible to use the e-mail function again. 
 
Fig. 5. Movements of terminal and server 
3.2. Scheduler function 
We try to reduce unnecessary functions to pursue simple operations and usability of the schedule function 
for aged persons. In addition, a user would be confused if information on the screen is too large, so we set it to 
be able to manage tasks separated into items. On each task, a user can save a title, images, and voice. 
In addition, we install the timer function to be able to save time of work by setting the target time. We think 
that if users try to measure the time of casual daily action, it might be become an indicator to know the physical 
condition of the day. 
4. Structure of Otassha Tsushin 
Otassha Tsushin is a support system that is developed Anshin further. For Anshin, user information is 
managed in the server we control, but there is a limit to the number to support. Therefore, we package all of the 
usage and management system in Otassha Tsushin. Then we distributed it to leaders of volunteer groups and 
social workers to manage the system. In this way, it is possible to disperse the load of the administrator and to 
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establish the more community-based support system. In this chapter, we describe the overview and how to 
manage Otassha Tsushin. 
4.1. Overview 
We provide the software for free to supporters to manage the server and the system on their own and to be 
able to introduce a support system that is connected with communities at low cost. 
Collected health conditions from users in three steps ("Good", "OK" and "Bad") can be managed in graphs 
on the system. Also, it has the memo function that can be used as simple medical record.  
If an administrator thinks something should happens with an aged person from the graph, he/she can visit a 
home or call the aged person to know the exact situation of his/her. Then a supporter can handle the suitable 
action depending on the condition of the elderly.  
We plan to accept opinions to improve this server software from users and put the effective improvement 
measures to be able to apply for any regions into future updates. 
4.2. Management method 
An administrator of the system installs Pearl5, sqlite3, crontab, sendmail and www server (Apache etc.) in 
the server and set the program of Otassha Tsushin. Then the administrator registers management information 
and a user. When the administrator registers the name and e-mail address of the user, QR code that describes 
the user ID and server information is created. By reading the QR code in the application on the terminal used 
by the user, the application and the server are connected. User interfaces are provided as web pages. By using 
the user page via the application, the user chooses from three conditions "Good", "OK" or "Bad" to state of 
their conditions. By providing the user page as a web page, a user can use this function from a terminal with 
OS that does not correspond to the application. We show the user page on Figure 6. 
 
 
Fig. 6. User Page 
The status of health conditions of a user send to the server and an administrator can see it on the managing 
page by a graph. The graphs are separated by vertical black lines per a day. Green is "Good", blue is "OK" and 
red is "Bad". The height of the bar represents the degree of risk. The numbers under the graph are dates. Figure 
7 shows the example of the graph. 
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Fig. 7. Graph of health condition 
And also, the administrator can send "Otazune (How are you?) Mail" on stetted time in the server or 
manually to ask the health conditions of users. With this function, the administrator can encourage users to 
update the condition periodically. 
 
 
Fig. 8. Flowchart of Otassha Tsushin 
5. Conclusion 
"Anshin" and "Otassha Tsushin" that we studied and developed are a perfect system to prevent solitary death. 
They are gradually accepted and spreading in areas where they are distributed on a trial basis.  
At the same time the systems we have developed are not only useful to prevent solitary death but also to 
provide aged people better lives. According to the recent research on about aged people, it has been found that 
the mental capacity of human unabated so soon as it has been considered. We could have an accurate 
determination even when we are quite old if we are in the process of normal aging. And as long as this ability is 
not lost, there is a possibility that aged people would grow and develop. 
There are three factors, health, circumstances and mental independence that affect to the lives of aged people. 
In order to spend a happy life when we get old, to be healthy, to maintain good financial conditions and to be 
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mentally independent are important. To control the life with their own will by using "Anshin" and "Otassha 
Tsushin" is useful for mental independence. 
Our research is not just a methodology. We adapt information visualization technology to the actual target 
and research how it is utilized. Then we try to find problems and modify them to develop the application 
further. It is expected sustain time is necessary for the elderly people to take those types of support applications 
into their daily routines. This system has been used across Japan already and administrators and the university 
laboratory are connected directly through the ICT infrastructure. We are collecting requests and comments and 
opinions from users through SNS, Twitter, Facebook, mixi and Skype. And we will feedback them into version 
up and improve the application. 
"To live like myself" is the best way for all of us. We hope this system will provide an opportunity of 
regular communication in areas where communication is getting decreased, and will create the society where 
aged people can live peacefully and safely. 
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